Extended Methods

Study sites and sampling information
Isolates of P. vivax included in this study were collected from Yunnan, Hainan Island and Central China area (Anhui, Henan and Hubei provinces) in which over 90 percent of the country's malaria cases occur.
Yunnan province is located in the far southwest of the country and borders Burma, Laos, and Vietnam. Average annual rainfall in Yunnan ranges from 600 mm to 2,300 mm, with over half the rain occurring between June and August. Yunnan has one of the highest malaria burdens in China. The areas we selected in this study include Tengchong city, Gongshan and Fugong counties along the Nu River, where epidemiological features of malaria and history of drug use was recorded. Anopheles minimus and An. dirus are the main vectors and transmission is year-round with two peaks (July and September). From the middle 1960's, the pyrimethamine and sulfadoxine in combination were introduced as antimalarial prophylactic remedy in Yunnan. Until the early 1990s, use of SP combination was inactivated when the drug resistance was discovered by a local institute.
Central China area includes five malaria-endemic provinces, i.e. Henan, Anhui, Hubei, Jiangsu and Shandong. The area has a distinct seasonal climate characterized by humid summers and dry winters. The annual rainfall averages between 500-750mm across the region and the rainy season lasts from June to September. Malaria in Central China area can be classified as seasonally unstable and epidemic. An. sinensis and An.
anthropophagus are the main vectors. We collected the P. vivax isolates in this study from the regions where vivax malaria were recently reemerged, including Lizhai and Maqiao However the combination of antifolates were confined to several villiages in the southern and southwestern parts of island during 1968 to 1972. With the emergence of chloroquine-resistant and pyrimethamine-resistant plasmodium strains in the middle 1970s, piperaquine was massively employed as alternative antimalarial agents to treat or prevent malarial infections in the island since 1979. In addition, the combination of both antifolate drugs plus either primaquine or artemisinin were used as a presumptive treatment and for chloroquine-resistant falciparum parasite treatment.
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Legend:
The microsatellite markers are ordered along the x-axis and He (±1 s.d.) plotted against position on the chromosomes relative to dhfr. The allele types with over 40 samples from a single region are plotted. Microsatellite variability is reduced to varying degrees around the dhfr locus in the resistant alleles.
